It is now well established that the differentiation of the primitive gonad into the testis during early human embryonic development depends on the presence of the SRY gene. However, the existence of total or partial sex reversal in 46,XX males with genetic mutations not linked to the Y chromosome suggests that several autosomal genes acting in association with SRY may contribute to normal development of the male phenotype. We report a family in which four related 46,XX subjects with no evidence of Y chromosome DNA sequences underwent variable degrees of male sexual differentiation. One 46,XX male had apparently normal male external genitalia whereas his brother and two cousins had various degrees of sexual ambiguity and were found to be 46,XX true hermaphrodites. The presence of male sexual development in genetic females with transmission through normal male and female parents indicates that the critical genetic defect is most likely to be an autosomal dominant mutation, the different phenotypic effects arising from variable penetrance. Other autosomal loci have been implicated in male sexual development but the genetic mechanisms involved are unknown. In this family there may be an "activating" mutation which mimics the initiating role of the SRY gene in 46,XX subjects. (JMed Genet 1998;35:17-22) 2 3
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CANDIDATES FOR TDFA
The identity ofTDFA in the families described remains unknown. A final possible mechanism in the family described is of an unstable mutation present in a premutation form in the mother, grandmother, and maternal half uncle, expanding to a full mutation in the affected subjects who are all in the third generation.
Clearly, many different genes at different loci in the genome are involved in normal male sexual development, although their exact roles, interrelationships, and mechanisms of action remain unclear at the present time.
GENETIC COUNSELLING
The existence of dominant mutations in TDFA genes presents difficult problems in genetic counselling. In this family, as the mother must be a gene carrier, there would be a 50% risk of a child inheriting the mutation. In this instance, if the child were a 46,XY male, then present evidence from other families suggests that even if he were a carrier of the mutation there would be no harmful effects, although there would be risks in the subsequent generation. If the child were female, it is anticipated that a spectrum of possible phenotypes could result, ranging from a normal female to a 46,XX subject with complete male development. It has been suggested that most cases present the intermediate phenotype of a true hermaphrodite or an XX male with ambiguous genitalia,5 as was the case in this family. The opportunity of prenatal diagnosis with fetal karyotyping followed by detailed ultrasonography of the external genitalia has been discussed in detail with the parents. Other difficult issues arise in counselling the unaffected relatives who would be at 50% risk of carrying the mutation with no definite test. It is hoped that further elucidation of the molecular mechanisms involved in testes determination and male development will enable these problems to be overcome in the future. 
